This study investigates the association between firm characteristics and foreign analyst coverage. Using a sample of 366 firms listed on the Taiwan Stock Exchange that were followed by foreign analysts from January 2006 to June 2012, I employ the finite Tobit regression mixture model to analyze which firm characteristics influence foreign analyst coverage. The results find that mixture model may express differential influences on analyst coverage based on the heterogeneity of firm characteristics in different subgroups. Price-tobook ratio, firm size, and institutional ownership are the important characteristic variables that influence foreign analyst coverage. Among them, price-tobook ratio and foreign analyst coverage may present an inverted U-shaped or a U-shaped correlation in different subgroups. Also, there is an endogenous relationship between foreign analyst coverage and foreign institutional ownership, and thus, the characteristics of target firms followed by foreign analysts resulting from changes in foreign institutional ownership cannot be ignored. Finally, I also find that large-sized firms with high institutional ownership and medium stock turnover rate have the highest probability of being followed by foreign analysts.
Introduction
Since financial analysts provide information to capital market, they play an important role as information intermediators (Jegadeesh and Kim [1] size (Firth et al. [6] ), earnings performance (Tehranian et al. [11] ), growth (Kadan et al. [22] ), and corporate governance (Chen et al. [21] ). Because financial statement information is backward-looking, however, analyst reports offer predictive value when it comes to firms' earnings growth. Hence, changes in analyst coverage of firms are early indicators of future fundamentals of firms (Jung et al. [23] ). Accordingly, finding the firm characteristics that interest analysts do have high reference value for investors.
As of May 2017, the total amount of foreign investor ownership accounted for approximately 40% of the total market value of all listed and OTC companies. Therefore, the investment behavior of foreign investors is keenly observed by domestic investors. The reports by foreign analysts are the primary reference for foreign institutional investors to make investment decisions on the Taiwan Stock Market. Consequently, the influences of foreign analyst coverage on investors and the stock market cannot be neglected. Since most prior studies concentrate on the information role of analysts, without much discussion on the preferences of the analysts, this study focuses on the highly influential foreign analyst reports in the Taiwan Stock Market to discuss which characteristics of target firms attract the attention of foreign securities houses and analysts. Understanding what characteristics foreign analysts are interested in as they choose their target stocks will be an extremely valuable reference for investors.
This study contributes to the academic research and practical application as follows. 1) This study analyzes whether the firms followed by analysts have certain characteristics from the perspectives of foreign analysts. This issue is rarely discussed in previous studies and can offer a new way of thinking about the role of sell-side analysts in the capital market in terms of private information and investor recognition. 2) Finding out which important firm characteristics analysts are concern about will be of valuable reference to investors. This study helps to find the firm characteristics targeted by foreign analysts, and reduce investor loss due to investment behavior biases.
The remainder of this paper is organized as follows. Section 2 introduces a sample construction, describes variable definitions and the econometric method, and outlines the empirical model design. Section 3 reports the interpretations of the results. Section 4 illustrates the robustness tests and discussion. Finally, Section 5 presents the conclusions of this study and suggestions for further studies.
Data and Method

Data
The empirical analyses are carried out on a panel dataset of 366 listed companies in the Taiwan Stock Exchange from January 2006 to June 2012. The sample excludes firms from the financial industry and those which were delisted after 2012. The data of foreign analyst reports come from the Eikon database of Thomson Reuters. I downloaded the original PDF files of foreign analyst reports provided by forty-five foreign security houses, and built empirical data manually. The firms' financial statements and corporate governance data are obtained from Taiwan Economic Journal Company (TEJ). Table 1 presents the distribution of foreign analyst reports by industries. It indicates that the number of foreign analyst reports increases over the years, growing from 2754 reports in 2006 to 6269 reports in 2011. As a whole, about 70% of the foreign analyst reports are related to electronic and biotechnological firms, meaning that foreign analysts pay close attention to the electronic and biotechnological industries in Taiwan.
Variables
In this study, intensity of foreign analyst reports serves as a proxy for foreign analyst coverage (Wang et al. [17] ), measured by the natural logarithm of the number of foreign analyst reports for a firm in a given period. Following extant literature, the independent variables include price-to-book ratio (Wang et al. [17] ), firm size (Hsieh et al. [24] ), profitability (Mola et al. [12] ), financial leverage (Moses [25] ), investors' attention or stock liquidity (Mola et al. [12] ), and institutional ownership (Arand et al. [26] ) that may affect a firm's analyst followings. Price-to-book ratio is measured by stock price per share divided by net assets per share. The preliminary tests show that three proxy variables for firm size-market value, ordinary share capital and total assets, significantly influence foreign analyst coverage. Taking into account that market value and ordinary share capital might have collinearity with price-to-book ratio and stock turnover Note: † denotes the sum of foreign analyst reports for industry i in a given year. The percentage of the number of foreign analyst reports for a given industry to the total number of foreign analyst reports in a given year is displayed in parentheses.
rate, hence the natural logarithm of total assets is used as a proxy variable for firm size. Return on assets is used as a proxy for profitability, measured by net income before extraordinary items divided by the average total assets. Leverage ratio is included to control for firms' financial distress, measured by total debt divided by total assets. Stock turnover rate is used to account for stock liquidity or investors' attention, defined as the total number of shares traded divided by total number of outstanding shares. Since institutional investors are the primary buyers of analyst reports, security house may gain underwriting revenues or commission fees from the provided reports (Firth et al. [6] ). In addition, previous studies also find that institutional investors play an important role in the monitoring or governance of firms. For example, Aggarwal et al. [27] note that increasing foreign intuitional ownership for a firm can help to solidify the corporate governance mechanism. Hutchinson et al. [28] report that firm-specific risk, risk management policy, firm performance and institutional shareholdings are positively correlated. Bushee et al. [29] document that firms with higher instructional shareholding pay more attention to shareholder rights, which is an indispensable corporate governance mechanism for high growth firms. In conclusion, the institutional shareholding ratio is as a proxy variable for corporate governance, measured by shareholdings of mutual funds, pension funds, and other institutional investors divided by total number of outstanding shares. Also, since 70% of foreign analyst reports focus on electronic and biotechnological firms, the industry variable is not included in the empirical model. The definitions of variables are presented in Table 2 .
Econometric Method
Most statistical methods assume that a sample of observations comes from the 
Report
The number of foreign analyst reports for a firm in a given year.
Analyst coverage
Coverage Natural logarithm of the number of foreign analyst reports for a firm in a given year.
Price-to-book ratio PB Stock price per share divided by net assets per share at end of fiscal year.
Firm size
Size Natural logarithm of total assets at the end of fiscal year.
Return on assets
ROA
Net income before extraordinary items divided by the average total assets at the end of fiscal year.
Debt ratio
Lev
Total debt divided by total assets at the end of fiscal year.
Stock turnover rate
Liq
Total number of a stock traded divided by the total number of outstanding shares for the stock at the end of fiscal year.
Institutional ownership Inst
Shareholdings of mutual funds, pension funds, and other institutional investors divided by the total number of outstanding shares at the end of fiscal year. [32] ). Consequently, finite mixture models are widely used in economic applications (Compiani and Kitamura [33] ).
A finite mixture model is a convex combination of two or more probability density functions and uses a mixture of parametric distributions to model data, estimating both the parameters for the separate distributions and the probabilities of component membership for each observation. By combining the properties of the individual probability density functions, finite mixture models provide a flexible framework for analyzing a variety of data. Therefore, a finite mixture model provides a parametric alternative that describes the unknown distribution in terms of mixtures of known distributions and provides a mechanism that can account for unobserved heterogeneity in the data.
In a finite mixture model, y is the vector of observed response variables assumed to come from k distinct groups 1 2 , , , Because the foreign analyst reports are more than or equal to 0, a Tobit regression finite mixture model is used for a sample of 366 firms listed on the Taiwan Stock Market. The model is as follows:
where Coverage ijt is foreign analyst coverage measured by the natural logarithm of the number of analyst reports for the firm i of the jth subgroup in the year t.
In order to avoid bias from endogeneity among variables, independent variables of Equation (3) are measured by a one-year lag. PB ijt-1 is the price-to-book ratio measure by stock price per share divided by net assets per share for the firm i of the jth subgroup at the end of year t − 1.
PB − is the square of PB ijt-1 to depict the nonlinear correlation between price-to-book ratio and foreign analyst reports (Wang et al. [17] ). Size ijt−1 is the firm size defined as the natural logarithm of total assets for the firm i of the jth subgroup at the end of the year t − 1. ROA ijt-1 is return on assets and equals net income before extraordinary items di- 
ε is an error term. Table 3 reports descriptive statistics and the correlation matrix of variables.
Empirical Results
Descriptive Statistics
Panel A reports the descriptive statistics of variables and shows a mean of 11.45
for the number of foreign analyst reports that a firm receives over the fiscal year.
The minimum is 0 while the maximum is 307, which reveals diverse foreign an- model. This study will proceed with the three-subgroup mixture model. Table 4 reports the results of the Tobit regression mixture model. Panel A reports the results of Tobit regression, the single-mode model assume that a sample of observations come from the same distribution and make the restrictive hypothesis that the data distribution has a single mode. The mixture model is a convex combination of two or more probability density functions and uses a mixture of parametric distributions to model data. Note: Report is the number of foreign analyst reports. Coverage is the foreign analyst coverage. PB is the price-to-book ratio. TA is the total assets. Size is the firm size. Lev is the debt ratio. ROA is the return on assets. Liq is the stock turnover rate. Inst is the institutional ownership. The detailed definitions of variables are shown in Table 2 . t − 1 represents a one-year lag. VIF is the variance inflation factors.
Regression Results
correlation are different among the three subgroups. In addition, the joint coefficients testing (χ 2 ) for mixture model shows that price-to-book ratio, firm size, ROA, and institutional ownership have significant differences among the three subgroups. Moreover, in general, foreign analyst coverage is significantly related with firm size and institutional ownership for the three subgroups. For subgroups 1 and 2, foreign analyst coverage and price-to-book ratio have an inverted U-shaped correlation (the coefficients of PB and PB 2 for subgroup 1 are 0.6166 and −0.0234, for subgroup 2 are 0.3969 and −0.0204, respectively). Conversely, subgroup 3 has a U-shaped correlation, but it is insignificant. Additionally, firms' profitability, leverage and stock liquidity also affect foreign analyst coverage for subgroups 1 and 2. However, the determinants are firm size (the coefficient is 0.4976) and institutional ownership (the coefficient is 0.0262) for subgroup 3. In general, determinants of foreign analyst coverage are alike between subgroups 1 and 2. The variances of Coverage (σ Note: The dependent variable is the Coverage. PB is the price-to-book ratio. Size is the firm size. Lev is the debt ratio. ROA is the return on assets. Liq is the stock turnover rate. Inst is the institutional ownership. t − 1 represents a one-year lag. The detailed definitions of variables are shown in Table 2 . Robust standard errors are displayed in parentheses. χ 2 is the joint test of estimated coefficients for three subgroups. σ 2 Coverage is the variance of Coverage. π and μ is the marginal probability and mean for the jth latent subgroup. † denotes the delta-method standard error. Asterisks ***, **, * indicate significant levels of 1%, 5%, and 10%, respectively.
predictive probabilities and means for three subgroups and shows that about 21.83% of observations are in subgroup 1, about 68.42% are in subgroup 2, and about 9.75% are in subgroup 3. The subgroups 2 and 3 correspond to more foreign analyst coverage, with average analyst coverage of 2.11 and 2.87, respectively. As a whole, the foreign analysts are in favor of subgroup 3, and determinants affecting foreign analyst following are firm size and institutional ownership.
In conclusion, the determinants of foreign analyst coverage have substantial I further depict the scatter matrixes for foreign analyst reports, price-to-book ratio, total assets, stock turnover rate and institutional ownership. Figure 2 displays that the correlation between foreign analyst reports and price-to-book ratio is nonlinear, and that foreign analyst reports are positively related to institutional ownership, but negatively related to stock turnover rate. Moreover, firm size, institutional ownership, and stock turnover rate are correlation for each other. Thus, a nonlinear correlation exists between institutional ownership and stock turnover rate.
For further analysis, the price-to-book ratio, firm size (measured by total assets), stock turnover rate and institutional ownership of whole sample are arranged in descending order in a given year and classified into three distinct categories based on a bottom 30%, middle 40% and top 30% criteria (labeled as small or low, medium, and large or high categories). Next, each firm belongs to one of the three categories, varying for any given year. with rising stock turnover rate for a firm with a high stock turnover rate. Figure 4 plots the foreign analyst reports across different firm sizes, institutional ownership, and stock turnover rates. As a whole, firm size is a major concern for foreign analyst. For small-sized and medium-sized firms, foreign analyst coverage increases as institutional ownership and stock turnover rate rise. For large-sized firms, foreign analyst coverage increases as institutional ownership rises, and foreign analysts favor a firm with either a low or medium stock turnover rate.
In short, aforementioned results indicate that price-to-book ratio, firm size, stock turnover rate, and institutional ownership are the important characteristics affecting foreign analyst coverage. Further, I detect the different influence effects on foreign analyst coverage from these characteristics. First, the number of foreign analyst reports of whole sample is arranged in descending order in a given year. Thus, the samples are divided into two classes (i.e. high foreign analyst coverage and low foreign analyst coverage) based on the 70th percentile, varying for any given year. And also, the price-to-book ratio, firm size (measured by total assets), stock turnover rate and institutional ownership of whole sample are arranged in descending order in a given year, and they are also classified into three distinct categories based on a bottom 30%, middle 40% and top 30% where Highcover is an indicator variable, Highcover equals 1 if the number of foreign analyst reports for a firm is greater than the 70th percentile, and 0 otherwise. PBclass, Sizeclass, Liqclass and Instclass are all categorical variables. The firm size (measured by total assets), stock turnover rate and institutional ownership of whole sample are arranged in descending order in a given year, and they are also classified into three distinct categories based on a bottom 30%, middle 40% and top 30% criteria (small or low is labeled as the category "1", medium is labeled as the category "2", and large or high is labeled as the category "3"). Each firm belongs to one of the three categories, varying for any given year.
ROA and Lev are continuous variables, and those definitions are the same as in Equation (3). it ε is an error term. Table 5 are all categorical variables, small or low is labeled as the category "1", medium is labeled as the category "2", and large or high is labeled as the category "3". Lev is the debt ratio. ROA is the return on assets. t − 1 represents a one-year lag. Asterisks ***, **, * indicate significant levels of 1%, 5%, and 10%, respectively.
ratio or large firm size are 9 times and 55 times more likely to be frequently followed by foreign analysts than firms with low price-to-book ratio or small firm size, respectively. Moreover, Panel B reports the probabilities of category variables and reveals that the likelihoods for firms with high price-to-book ratio, large firm size, high stock turnover rate, high institutional ownership to be frequently followed by foreign analysts are 39.76%, 58.80%, 30.85%, and 36.89%, respectively, which are significantly higher than those for the other types of firms. This means that foreign analysts prefer firms with the aforementioned characteristics. From the combinations of the three variables-firm size, stock turnover rate, and institutional ownership, I further find that the higher institutional ownership is, the more likely it is for the firm to be followed by foreign analysts. And further, in small-sized or medium-sized firms that have high stock turnover rate and high institutional ownership, the mean of probabilities to be frequently followed are 13% and 44%, respectively. The probability for firms with large firm size, medium stock turnover rate and high institutional ownership to be frequently followed by foreign analysts is 79.69%, which is the highest among the 18 combinations. In conclusion, the results of Logistic regression suggest that price-to-book ratio, firm size, and institutional ownership are the three key variables of foreign analyst coverage.
Robustness Tests
In the Taiwan Stock Market, foreign institutional investors, domestic trust institutional investors, and domestic dealer institutional investors are called the three institutional investors. the total number of outstanding shares at the end of year; the percentage of domestic dealer institutional ownership (Dealerholding) equals ownership held by domestic dealer institutional investors divided by the total number of outstanding shares at the end of year. In Table 6 , the means of percentage of ownership for foreign institutional investors, domestic investment trust institutional investors, and domestic dealer institutional investors are 14.65%, 2.59%, 0.18%, respectively. This shows that foreign institutional investors play an important role in the Taiwan Stock Market. In addition, the minimum and maximum values show that the ownership of three institutional investors is variable.
Wang et al. [17] find that foreign analyst coverage has a close positive correlation with foreign institutional ownership. In Table 4 , the prior probability of being in a given subgroup is assumed to be the same for each individual, but this assumption that the probabilities of belonging to particular subgroup are the same for all individuals does not seem realistic for the data. It seems more reasonable to think that individual characteristics predict the probability of being in a given group conditional on foreign institutional shareholding. Hence, the latent subgroup probabilities are modeled conditional on foreign institutional ownership in the last year a firm had to perform the following additional checks.
The results are presented in Table 7 . Note: The dependent variable is Coverage. PB is the price-to-book ratio. Size is the firm size. Lev is the debt ratio. ROA is the return on assets. Liq is the stock turnover rate. The detailed definitions of variables are shown in Table 7 . The mixture model based on foreign institutional ownership condition (the mixture model in Table 7 ) is a favorite mixture model rested on information criterions for model selection. Therefore, without considering the endogenous relationship between foreign institutional ownership and foreign analyst coverage, the results from Table 4 indicate that subgroup 2 is the subgroup with the highest foreign analyst coverage. However, after taking into account the endogenous influence, the results from Table 7 reveal that subgroup 3 is the subgroup with the highest foreign analyst coverage, with different empirical results. In Taiwan, foreign institutional investors are the primary buy-side clients of foreign analyst reports. Changes in foreign analyst coverage of a firm are highly correlated with foreign institutional shareholdings. Therefore, to observe the characteristics of the targets followed by foreign analysts, the foreign institutional ownership cannot be neglected.
Conclusions
Since financial statements present backward looking information, many investors think that analyst reports have predictive value. Changes in analyst coverage of a firm might be an early indicator of changes in the firm's fundamentals and future stock return performance. Therefore, the firm characteristics that interest the analysts will be of valuable reference for investors. In this study, I examine firm characteristics that influence analyst coverage using data of 366 stocks listed firms on the Taiwan Stock Exchange that were followed by foreign analysts from This study focuses on foreign analyst reports, which are highly influential in the Taiwan Stock Market. However, foreign and domestic securities houses have different types of clients in terms of target return, risk preference and investment amount. Thus, in turn, the characteristics of their target firms might also be different. Therefore, to investigate the characteristics that attract domestic analysts or foreign analysts or both is an interesting subject worthy of further investigation in the future.
